\ 


A S Mediterranean Journal of Basic and Applied Sciences (MJBAS) 
Volume 6, Issue 2, Pages 07-17, April-June 2022 


PROMOTING RESEARCH & KNOWLEDGE 


Mehwish Kifayat', M. Hammad Nadeem Tahir’, Abu Bakar Siddique’, M. Sajid' & M. Asif Shehzad* 


‘Institute of Plant Breeding and Biotechnology, MNS University of Agriculture, Multan-60000, Pakistan. : 
?Department of Agronomy, MNS University of Agriculture, Multan-60000, Pakistan. 
Corresponding author: mehwishkifayat@ gmail.com* am” Crossref 


DOI: http-//doi.org/10.46382/MJBAS.2022.6202 


Copyright: © 2022 Mehwish Kifayat et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. 


ABSTRACT 


1. Introduction 


Maize is cultivated for fodder and grain purposes all over the world including Pakistan. The first and the most 
important purpose of its cultivation is the processing of grains for food, human consumption and various industrial 


uses. Second, it is used as forage for livestock feed purposes. 


The current population of livestock in Pakistan, cattle, buffaloes goats and sheep is 51.5, 42.4, 80.3 and 31.6 
million, respectively. Fodder crops are grown over 2.038 million hectares of the total cropped area (23.3 million 
hectares) but it is deficient to meet the requirements of animals in Pakistan [1]. Due to the unavailability of feed for 


animal production, the livestock sector is not progressing at a proper rate. 


As farmers become engaged in cultivating human food crops, the livestock sector faced a serious shortage of 
fodder. Therefore, inferior quality fodder and low production reduce the fodder availability to only 23% of feeding 
requirements for livestock [2]. Maize is renowned for its superior characters such as fast growth, high palatability, 


free from anti quality components, wider adaptability and high digestibility. 


In comparison to other non-leguminous fodder crops, it has better nutritional quality due to the presence of starch 
(66.7%) and proteins (10%) [3]. Its fodder has highly nutritious value, palatable and succulent which is 
relished by animals especially milk animals. Maize is a short maturity period crop and it is cultivated for silage 


formation, grains and fodder. Maize fodder increases the body weight and milk quantity of animals. It contains 
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high nutritional value for fodder i.e. starch (66.7%), protein (10%), fiber (8.5%), sugar (3%) and ash (7%) [4]. In 
Pakistan maize is cultivated on large scale and it covers an area 1.418 million hectares and the production is 8.465 


million tons annually [2]. 


From the total world production only two third is utilized for animal feed and commercially for oil and starch 
production in all over the world. No doubt maize is highly nutritional crop but its production in Pakistan is not 
enough to complete the human and livestock requirements. Therefore, it is necessary to modify the genetics of the 
traits that are responsible for quality of fodder. Genetic variations play an important role to understand the genetic 
variation helpful for nominating the elite genotypes for the desired traits. Wide diversity present in maize crop 


fruitful in breeding programs for improving the fodder quality and yield. 


Association existing among different traits (genotypic and phenotypic correlation) determines the mutual 
relationship of traits. For developing desired genotypes it is important to estimate the relationship of various traits 
which are directly linked with fodder yield. Therefore, correlation analysis is effective method for selecting the 
traits that can be used in breeding program. Therefore, the aim of the study to elite the maize genotypes based on 


morphological and quality traits and that could be used in breeding programs in future. 
2. Material and Methods 


The experiment was planned in autumn season 2018 at MNS-University of Agriculture, Multan Pakistan. The 31 
maize genotypes were collected from Australian Grain Gene Bank given in Table 1. These were sown in a 
randomized complete block design (RCBD) with three replications. The genotypes were sown following the 


dibbling method with a rate of one seed per hole on 29" of August 2019. 


Each genotype was maintained with row x row and plant x plant distance of 75 cm and 25 cm, respectively. Before 
sowing recommended fertilizers i.e. urea (Ibag, 50kg per acre) and DAP (lbag, 50kg per acre) were applied 
properly. At tasseling stage recommended dosage of DAP (1bag, 50kg per acre) was also applied. To control the 
shoot fly Trichlorofan was applied @ 250g/acre at seedling stage. A systematic insecticide Furidan was applied @ 
8kg/acre against the stem borer. For imitation and establishment, the crop received seven irrigation of nine to 


eleven days interval. Weeding was carried out by hand hoeing. 


Table 1. Maize (Zea mays L) germpasm collection 


Sr. # | Genotype Sr.# | Genotype Sr. # | Genotype 

1 NS(FS)L.F.W-8 | 12 DTMA-155__ | 23 DTMA-289 
2 TL83B-1581-11 | 13 DTMA-160_ | 24 DTMA-295 
3 Sel precoz C12 14 DTMA-161 | 25 DTMA-297 
4 Rampur-8078 13 DTMA-164_ | 26 DTMA-298 
a A 131-60 16 DTMA-195___| 27 DTMA-266 
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6 DTMA-181 17 DTMA-208 28 DTMA-254 
7 DTMA-183 18 DTMA-265 29 PGH39 

8 DTMA-184 19 DTMA-15 30 LH123HT 
9 DTMA-187 20 DTMA-271 31 LP5 

10 DTMA-119 21 DTMA-276 

11 DTMA-127 22 DTMA-281 


2.1. Morphological traits 


Randomly five plants in each replication per genotype were selected for data recording of morphological traits. 
Following traits are considered for data recording, plant height (PH) (cm), days to 50% tasseling (DTT), days to 
50% silking (DTS), leaves plant’, stem diameter (SD), leaf-stem ratio (LSR) , leaf area (LA) (cm’), leaf moisture 
(MOS) (%), green fodder yield (GFY) and dry fodder yield (DFY) plant’. 


2.2. Fodder quality traits 


Five plants in each replication per genotype were collected and chopped manually for quality analysis. Ash content 
%, crude fiber (CF) %, ether extract (EE) %, nitrogen free extract (NFE) % and crude protein (CP) % (N x 6.25 


equals crude protein content) were estimated by following the protocol of micro-kjeldahl, AOAC (1965). 
3. Statistical Analysis 


The Data collected on all parameters were analyzed by using analysis of variance technique and Duncan’s new 
multiple range (DMRT) test at 1% probability level were applied to compare the means [5]. The Biplot analysis 
was performed for the selection of stable and adapted genotypes based on all traits along with yield by using 
XLSTAT software [6]. Among the traits under study genotypic and phenotypic correlation coefficient were 


estimated according to the statistical techniques given by [7]. 
4. Results and Discussion 
4.1. Analysis of variance 


Analysis of variance revealed significant differences with days to 50% silking, days to 50% tasseling, PH, LA, SD, 
MOS %, leaves plant’', GFY plant’, DFY plant’', CF %, CP %, EE %, ash content % NFE % while non-significant 
differences with LSR values given in Table 2. The mean values of PH, leaves plant’, DTS, SD, LA, LSR, MOS %, 
GFY plant-! and DFY plant-', EE (% ), CF (%), NFE (%), CP (%) and ash content (%) were 156 to 46 cm, 62 to 
56, 9 to 4, 14 to 9 cm, 255 to 170 cm’, 0.7 to 0.2, 65 to 37%, 163 to 60 g, 79 to 24 g, 9.55 to 3.58 %, 26.43 to 15.08 
%, 56.67 to 45.22 %, 10.34 to 7.82 % and 13.97 to 6.61 %, respectively given in Table 3. 


The DMRT results based on morphological and quality traits revealed that the genotype DIMA-271 gave best 
performance for DTT, DTS, PH, number of leaves, GFY plant’, CP and SD given in Table 4. The genotype 
DTMA-15 gave best performance for LA, SD, MOS %, CP and number of leaves plant’! which is given in Table 2. 
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The genotype DTMA-281 gave best performance for MOS %, SD, CP and GFY plant” performed better as 


compared to other genotypes. 


Table 2. Maximum and minimum value for morphological and quality parameters of maize genotypes 


Morphological Parameters Minimum Value | Maximum Value 
Days to 50% Tasseling 49 55 
Days to 50% Silking 56 62 
Plant height (cm) 46 156 
Stem diameter (cm) 9 14 

No. of leaves plant’! 56 62 
Leaf: stem ratio (wt. basis) 0.26 0.74 
Leaf area (cm’) 172.73 255.95 
Green fodder yield (g) 60 163 
Dry fodder yield (g) 24 719 
Moisture (%) 37 65 
Quality Parameters 

Crude protein (%) 7.82 10.34 
Crude Fiber (%) 15.08 26.43 
Ash Content 6.61 13.97 
Ether Extract % 3.58 9.5 
Nitrogen free extract 45.22 56.67 


Table 3. Mean square of absolute values for morphological and quality traits in maize genotypes 
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ity parameters in maize genotypes 


Table 4. Mean performance of morphological and qual 
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4.2. Correlation analysis 


At genotypic and phenotypic level significant association of GFY plant’ was observed with DTS, PH, NOL 


plant’, SD, MOS %, DFY plant’', CF and EE %. 


Significant association of PH was observed with, DTS, NOL plant’, SD, GFY plant’, DFYplant’ and CF, while 


were observed with PH, SD, LSR at genotypic and phenotypic level, 


-1 


significant association of NOL plant 


-1 
’ 


respectively. At genotypic and phenotypic level significant association of leaf area was examined with GFYplant 


DFY plant’' and NFE % given in Table 5. 
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Table 5. Above diagonal (phenotypic) and below diagonal (genotypic) correlation coefficient of different traits in 


maize genotypes 
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4.3. Biplot analysis 


Biplot analysis was performed to evaluate the genotypes based on morphological and biochemical traits. The 
Biplot analysis based on PCA for different quantitative parameters showed that first two principal components i.e. 
F, and F, are contributing 23.29% and 14.53 % to the total variations, respectively. The genotypes which were 
closer from the origin were considered as less similar as compared to those genotypes which were away to the 


origin [7]. The evaluation of the genotypes was divided into three categories which were given below. 
4.3.1. Morphological traits 


In the Biplot analysis the OP (origin point) length and the direction of the vectors in the given environments was 
considered very important for the selection of the genotypes. In the present study, the genotype DIMA-271 
performed well from other genotypes in DTF, DTM, GFY and PH traits because of high OP length and positive 
direction of the vectors and the average values of the given traits were 52.80, 61.90,148.61g and 94.48, 
respectively. The genotype DTMA-15 performed well in SD and DFY traits except the other genotypes. The OP 
length of this genotype for given traits was high as compared to other genotypes and the average value of these 
traits were 13.10cm and 73.75g, respectively. It was resulted from the Biplot analysis of the genotypes for 
morphological data only DIMA-271 genotype was performed well in most morphological traits as related to other 


genotypes. 
4.3.2. Biochemical traits 


In the biochemical traits the vectors were randomly scattered and the direction of the most vectors were downward 
but in positive manners. In the scattered vectors of the traits the genotype DIMA-298 was performed excellent in 
CP and Ether traits as compared to the others genotypes. The average values of given traits were 7.57% and 6.20%, 
respectively. While the DIMA-183, DTMA-155, DIMA-281 and DTMA-295 were also performed well for the 
given traits. The direction of the vectors was upward and OP length was also high for the NFE trait and in NFE trait 
only PGH-39 genotype performed well related to others. Based on NOL trait four genotypes NS(FS)L.F.W-8, 
DTMA-184, DTMA-271, DTMA-119 performed well but DTMA-271 genotype considered as an ideal genotype 
based on the NOL trait as related to others because the OP length of this genotype was higher than the others. It 
was resulted from the Biplot analysis of the genotypes for biochemical data only DIMA-298 genotype was 
considered as an ideal genotype for the EE and CP traits and PGH-39 for NFE trait. 


4.3.3. Ideal genotypes for morphological and biochemical traits 


In Biplot analysis only four genotypes were considered as ideal and best performing genotypes in the given 


environments. DTIMA-271, DIMA-289 and DTMA-15 were screened out as best performing genotypes in both 
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quantitative traits. The data of these genotypes were also guided that the morphological traits are interlinked with 
most of the biochemical traits. As NOL, LA were interlinked with the CP and EE contents while PH, SD, DTT and 
DTS were linked with DFY and DGY traits. The interaction of these quantitative traits was fruitful for the breeders 


to develop the desire traits containing genotypes for the present and future era. 


Biplot (axes Fl and F2: 37.82 %) 


F2 (14.53 %) 


-2 


-3 


F1 (23.29 %) 


Fig.1. Biplot of different morphological and quality parameters of maize genotypes 


5. Discussions 


Analysis of variance revealed significant differences with DTT, DTS, PH, SD, LA, NOL plant’, MOS %, GFY 
plant', DFY plant’, EE %, CF %, NFE %, CP % and ash content %. The highly significant differences indicate the 


presence of variability [8], studied traits which is significantly difference in genotype of maize. 


Similar result were also reported in literature for days to 50 % tasseling 45 to 65 days, for days to 50 % silking 56 
to 63 days, for PH 37.18 to 212.40 cm, for SD 8.6 to 12.5 cm, for NOL per plant 11 to 13, for LSR 0.27 to 0.50, for 
LA 157.5 to 260.9 cm? [9], for GFY 80.8 to 165.7 g , for DFY 12.71 to 34.46 g, for MOS % was recorded 25.6, 
for ash content 10.0% for CP 7.2 to 10 %, for average of CF 23.3 %, for EE 5.7 % and for NFE 52.3 % [10]. 


Association existing among different traits (genotypic and phenotypic correlation) determines the mutual 
relationship of traits. [11] reported the significant correlation of GFY at genotypic and phenotypic level with SD, 
DFY, NOL and PH. [12] studied the significant correlation of MOS % at genotypic and phenotypic level with 
DFY, CF and NOL. It was reported that a significant correlation of PH with SD, DTS and GFY. [13] reported the 
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significant relationship of NOL at phenotypic as well as at genotypic level with PH, SD and LF. [14] noticed 
significantly relationship of CP with CF and SD. It was studied that a positive significant correlation between ash 


contents and LSR. 


Biplot analysis based on PCA was used to determine the genotypes which are responsive to fodder yield and 
quality traits. Based on PCA results, genotypes DTMA-271 and DTMA-15 performed best for the trait i.e PH, 
GFY, DFY and SD which enhanced the yield of fodder maize. These were most ideal genotypes. [15] showed the 
significant result that PH, GFY, DFY and SD were fell towards positive directionto enhanced the yield of fodder 


maize. 
6. Conclusions 


Genetic diversity is key to bring improvement in yield and fodder quality of maize. Furthermore, It was concluded 
that the fodder yield and quality were significantly affected by several components e.g. PH, NOL, SD, CP, MOS % 
and CF. The presence of variability in maize germplasm may be helpful to develop high fodder yielding cultivars. 
At phenotypic and genotypic level, DTS, PH, NOL, SD, MOS %, DFY plant’, CF and EE revealed significant 


correlation with fodder yield plant’. 


Therefore, to achieve high fodder yield special attention should be given to these traits in selection. PCA for 
different quantitative parameters showed genotypes DTMA-271, DIMA-281 and DTMA-15 performed best for 
yield related parameters. Consider all the traits genotype DIMA-271, DTMA-281 and DTMA-15 performed 
better among the studied genotypes. These genotypes could be used in breeding programmes to enhance the fodder 


yield and quality. 


ISSN: 2581-5059 www.mjbas.com 


v 


A S Mediterranean Journal of Basic and Applied Sciences (MJBAS) 
Volume 6, Issue 2, Pages 07-17, April-June 2022 


PROMOTING RESEARCH & KNOWLEDGE 


ISSN: 2581-5059 www.mjbas.com 


